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MEMORANDUM 30 July 1990

From - TESS(3) Development Test Director
To: Commander, Naval Space and Warfare Systems Command (PMW-141)

Via: Commanding Otficer, Naval Eastern Oceanography Center

Subi: REPORT OF DEVELOPMENT TESTINO FOR THE TACTICAL ENVIRONMENTAL
SUPPORT SYSTEM (TESS(3))

Encl! (1) Report of results from Development Test IIA (DT-IIA)
(2) Report o! results from DT-IIB

1. FuroS!I.. Development Test 1I wag conducted to support a
MIles;one III production and deployment decision. DT-1I consisted
of DT-IIA for TESS(3) ashore, DT-IIA for SMOOS and a combined
TESS(3)/SMOOS DT-IIB for units afloat. SMOOS DT-IIB will continue
through 17 November 1990.

2. Em1D L M!& The TESS(3) is a computer based
environmental data processing, communications and display system to
be installed in selected Navy combatant ships and command centers
asbore. SMOOS is a suite of environmental sensors that will be installee
aboard those same ships and Interfaced with TZSS(3). EDM 43 was
installed aboard the Naval Eastern Oceanography Center for the conduct
of DT-IIA and for support of EDM #4 aboard USS Theodore Roosevelt
during DT-hI .

3. I&kr2d. The TESS(3) / SMOOS combination was developed to
provide Navy Tactical Commanders ashore and afloat with secure,
responsive, and robust environmental support, including quantification
and display of environmental satellite data. The aim is to enable
Tactical Commanders to employ environmental understanding as a force
multiplier in all aspects of naval warfare. TESS(3), through various
interfaces will: provide graphical data via overlays to tactical C31
systems; provide digital data as input to tactical decision aids: and
provide output of 32 proven applications (models) to operational users
now and additional applications later.

4. 29922. Development Test objectives were all geared
towards assessing the ability of TESS(W) to enhance wartighting
capabilities. Enclosure 1 contains test objeotives, limitations to
scope, evaluation criteria and results from DT-IIA. Enclosure (2)
contains the same information pertaining to DT-hIB.



5. Testing was both thorough and conclusive. We toeted
TESS(3) in a high OPTEMPO at sea environment. In doing so, machine
performance was much more critical than in tests ashore. In fact,

a Judgement of suitability of TESS(3) should be made based on results
from testing at sea. even though TESS(3 will be placed at shore sites.
Will TESS(3) add to the operational commanders warfighting capabilities
Our testing reveals that it will, given the correction of these major
discrepancies:

(a) System prformance with regard to hangups must be improved

dramatically. The operator should feel confident that any task
he gives the machine will be finished the first time. There ins n

time for rerunning applications at sea.
(b) The interface with the SMQ-ll must be fixed such that, with
rare exception, all satellite passes are ingested properly into

TESS3). Satellite data is critical to the CA division ability
to provide proper support.
(c) All rehoated applications programs must work correctly. Thee,
programs are the backbone to the TESS concept.
(d) The CCTV interface is critical to support as well. The Inter-
ference problem must be resolved as must the issue of properly
displaying enhanced satellite images.

8. TESS(3) testing proved that the machine will have a
positive Impact on our ability to support the operational commander.

Certainly, current plans for continued upgrade of TESS(3) will make it
even more valuable with time. However, as stated in paragraph 5, TESS[3,
has some critical flaws. These flaws must be fixed if we are to
demonstrate operational usefulness.

7. R Md& D Prioritize our discrepancies for correction by
Lockheed prior to DT-IIC. The four discrepancies listed in paragraph (5)
should be given the highest priorities. Continue with plans to conduct
DT-IIC on 21 and 22 August. Depending on USS Theodore Roosevelt
availability, conduct the testing on both EDM 43 and EDM #4. During
DT-IIC test against all known critical discrepancles. Determino
readiness for OPEVAL after final testing.

DTIC TAB I Director

JIC ..... Naval Eastern Oceanography Center

BY
ODsAr lbaAnding Officer

Av 'tbidtY Codes Acting

Dist SpecadiA'(J' /



DEVELOPMENT TEST IA
FOR THE TACTICAL ENVIRONMENTAL SUPPORT SYSTEM (TESS(3))

ZYSTM: ESS(3) "AN," UMX-
DT PHASE: DT-:IA

- Test jCduct. DT-,'A was cronducted from 25 Apr 19 hrcugh
1S May 1990 at the Naval Eastern Oceanography Center. Norfl'k Va.
The test was conducted using personnel rom .AVEASCOCEACE .
NAVELEXSYSENGCEN Valie;o, NOARL W and COMSPAWARSYSCOM ?MW-i4l;.

As this was the first lield testing o TES(3) . we conducted
a structured test in accordance with 'AVELEXSYSENGCEN Vailejc
document 14203-0336959. Utilizing operators trained at Lockheed 'n
Austin, Texas, test conductors ran the machine through "ts paces in an
attempt to find as many problems as possible. Both -low tempo" and
Ihigh tempo' scenarios were run, in addition to the basic computer
functions. These scenarios were r'epeated later in DT-I1P.

When complete, we generated many discrepancy reports, and
kept track of system performance. Communications interfaces were
monitored carefully throughout the test.

2. coe.

a. Qbectives. DT-:IA objectives were generally geared cowards
testing the machines abilit v to perrorm the functions at a shore =itC.
however. at sea 2zenarios were also run. As such. xe

:1) Tested rehosted, approved, Navy Standara Appizat.onz
Programs and Data Bases against their Test Speifications and
the consuraintz of the Contract Seci icati'o

2) Tested al i 2ontractor supplied NDI and developed software.
including the three-dimensional data base, against comprehensive
test plans.

3) Assessed the AN/SMQ-1l interface and receipt and processing
of real-time environmental satellite data from NOAA. DMSP and
GiOES WEFAX, and category W applications Irograms.

(4) Assessed the processing of near real-tlme env:rcnmenta-
data :rom sources other than SMQ-1 Ie.g.. RATT, MEL . etc:.

(5) Assessed the data base management functions as tescr:bed in
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B) Assessed me adecjuacy D: contractor- computer s ecurity.,
T EMPEST and 7T3 tes ting and -ert-t cato :-i.

9) Assessved s-ystem readiness to begin 'E-CHEVAL.

b . Evaluat on rtrza Par a h.b ap ple tIcra
2 b. ( 2) app tOza.2).tc-

: 21 1 Smnl.y, ?efhoSt ed s--oftwa re aust p errform e,.aotc a St WOuL a

2)All s-tottware raust ten: orm as e-xpected, b-ased on documen-
tat:on and training received. Data residin-: in the data czase
must be available to all software that requires it and the
retrievals snhould be auick enough so as not to intertere with
operationai capabilities, Data should remain In the data base
until the end of. Its useful! li':e. Manu.a'l purgin~ o the dcata
should be somple- and efficlent.

(3) ES()should ingest all passes scheduled. Data ingest
snoul:1 ocur n th bacground and have ,Io e:I I cco vtn

,uzage ot-her thni perhaps *a s-. :ht: z w Jn own ilr c ess Zes
cu t he lar-ge tata o.ngeszt. _:magery snouo cver-av proze±'.v

on a geographical backgrc',uni of, choi-:'r. The _ierat" hor
be :tDie to choose ennancements . :oDr etatn eeroi
or :ceano _rar -hc teatures - Data shcu:, 4eto? c2; .-

tihat cosou-e ~aj~ts are avo ~ i he .vts::
mer2n.

1"'t. t .1 1Z -,1-e'

I aj'. r~ I

-~ -rohoc ont2t ae snu__c :-ecCascl andA eas' t.

arn ,v hte p 'cz Ileet Aeroc-rhersMa.-:sav:ut
me 21ear and conis. rarnics displays ,ehcsted Irom TESS 2
nI~ild U-e faithfl> rlecreatec .



7) Lockheed -induc t three ,r _irPZ - rss-c. A:nAu tn.
Texaz. All :ersonnel s-sign-ad 7o it-::A were train-ed at,

Locxheed. :n addtion. some o: those ::erscnne, -rainec :v -he
contractcr were iz i-,tn add: dtioai oeron e at
NAVEASTOCEANCEN. zi: :raining n:aeriaas .,rov:ied hv the
2ontrAc tar.

8) Tested at Lockheed, Austin. prior to DT-I:A.

Q) Computer security was tested by NESSEC, An, was reported
separately. A TEMPEST check was requested, hut was not
conducted as part ot LT-1IA.

10) A team of Lockheed. NAVELEXSYSENGCEN and "OARL W personnel
were to conduct Acceptance testing and :nstailation and
Check out crocedures aboard USS Theodore Rooseveit.

c. esul ts .

I) See results of objective 3 tor DT-ilS.

2) The test plan was comprehensive enough to thoroughly nest
ail software. :n general, software worked as expected, although
there were several discrepancy reports generated on soft ware
that was contractor supplied. All discrepancy reports were

subsequently prioritized and turned over to Lockheed :or
correction. The three-dimensional data base worked quite we1l
with only mincr exceptions. The ability to add data to, ard
purge data from. the data-base were thoroughly tested and
suc ce ss .

2) Problems with ;ie SMQ-ii interface .lagued us through
testing. The failure to ingest satellite passes routinelv. the
automatic izsabling :t he inter:ace, .nd ithe: problems.
caused this "nteriaoe to be unrei:able. Generally . once -he

image was received hy ?ESS 3) s torage, retrieva , display
and maniu t- .-ton worced as e:-:pec t ed w A mncr except- . we
were alzo :zuzcess:u in :verlaying onage:'y with r:ilded fields
and riw fata clots. This ability to overlay work_d well and is
:r:t:cal to suczessul TESS(3)

4) See results of objective 1 in DT-IB phase.

(5) See results o: objective 2 in DT-IUB phase.

(6) TESS(3) graphics MMI met all our requirements. Given the
complexity of the system, the display :unctions were easy
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'LC) L inee-a e Na vy s uden t wer-e Es.0leas.e d W:z :.zult

a: trn r r, g rce ~ve d at Lck heed. The tann
inaueou-ate. arid the instrucTors ~l eae.The Nvy
oearso-nol' cha-4ged with conducting foallow o-n -ra-re~ nt-,
-~ven quality Instru-ctio.,nal aids. DT-i:A operat :rc w ye

zt~cestl bcasetheyv were s-en-,o. o on wnuho mo
off t-,nw ter~n he system.

8.) Per fo rmeFd a;t L Tockheed, Austin, prior to DT-Ml;

9; Th omnsunder evaluation :r;raabove.

[10 EDM Y was installed, -and successfully aOc-cD*tha, teSte,-
hLc -md 7 TheoLdore Eoee;
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DEVELOPMENT TEST lII
FOR THE TACTICAL ENVIRONMENTAL SUPPORT SYSTEM (TESS(3))

7 ... '-"L ::-:-:m

_ .- _ T :B was conuce: ar.n,.. -he oro: :rom
.2 June 1990 through 12 July 199. aboard U': Th- - " .
The sh1r was at sea during testing except fc, a sh_rt- oor t v i ' 

;hr,: - June Testing was done ,n two, phases Te f 2 , 2OV 1
eS cun- thru 2 Ju1 was spent e-ec"r .. ..ma Jve

n-1D:! ~ -'2dr e s as 2szne c -i i. n NTMAVEL:;CJcETC: Vl:L
- .--- : Ou1 :nten t n d r-,rS n hIs phase was -o 10-a4 the cy.'.e 

a- u!.-ch as oossible and 'ra -, - -

and sotware. We alzso monitored system nertormance. 1n arC1 ',
tests, we introduced both ' low 'einmc and 'gh tempo ZcU' U .
c c:pr a-: :-I y 75 low temno and 15 hioh eo scenarios we:,e e."u. ._

These z_.vered a brload spectu ut wa'alre -areas :ncldix.. A .... ASW.
ASUW. EW and AMW. High tempo s.'en~"'.s were des-gned to s"p"- .- 'r' -

,ar-are are- s :UIlaneD,.usly.
-ase 2 of DT-!2. al lowed o er,,vers to 1iunz top sv'1ej, "a

i,-, '''n ' - , i ve open , ' -h .'hl -  was. :- ad , -h -.
iv . DD-' :eraIn- :n ha hh tempo wart fgh irg a.,r' ro-ment. r1;ase 2

- t in a three day ' host: i t: e n chas i
hoszzltles chase, PEs2>3 was u.ecextens-'.; ::'.::r.

a'.. 2 e" we. Deeomri etobetvs eea
-'- 'u Ct ': D ve . .. o- pm% nD J2 te a

to',r_- assessin, the abl zvot T.ESS(S) to enhance warf_,hting5g.... ..c _

As uch. test the TEES2) ca-abl-v to:
Tes% all data sources e:'n'n . -- and

at: on ot da ta to the apr opr' Aata tiles. Data

' 1ik Cfl'_. ,-I, . RATT
." ' C a n- e 1i o f th e F1e t . ad aL t

I; D .IMS-'F . NOAA. GOES WEFAX
.j Avai l ab e env i ion en tal en sl

I Avai abe sMOO en--orc
Man.ual ent



(g) NOC data fields
(2) Test the database management functions for the complete
life cycle of all data stated above.
(3) Exercise all applications programs extensively.
(4) Evaluate the flexibility of TESS(3) to meet diverse require-
ments with degraded input data, loss of components, interfaces
and interfacing systems.
(5) Test the background and live brief capability of the CCTV
interface.
(6) Test the hardcopy capability.
(7) Demonstrate the adequacy of the following TESS(3)

requirements:
(a) Characteristics (performance, reliability, maintaina-
bility, availability, etc)
(b) Design and construction
(c) Documentation
(d) Logistics
(e) Personnel and training

(8) Demonstrate that TESS(3) OPEVAL certification requirements
are met.

b. Evaluation Criteria. Para 2.b.(l) applies to para 2.a.(l),
2.b. (2) applies to 2.a. (2), etc,.

(1) Raw data ingest is the key to TESS(3)s ability to support
fleet requirements. TESS(3) afloat must be able to simul-
taneously ingest data from several sources. The current design
contains protocol to receive data from radio-teletype broad-
casts and Channel 8 of the fleet broadcast (environmental data).
It also has the ability to receive data through Fleet
Satellite Communications (FLTSATCOM) . These are the primary
shore based sources of data. User ability to access all avail-
able data sources on a world wide basis requires a system that
allows software manipulation of the communications protocols,
such that baud rate, parity, etc., can be adjusted to meet
current circumstances. Data ingest must also occur in the
background such that these operations are transparent to the
user and have little or no effect on system performance.
In situ data from the SMQ-ll, and SMOOS sensors must be able to
be ingested routinely and without constant monitoring.

(2) Although environmental data is perishable it must reside in
the computer for specified periods. Mass storage devices, in
particular the disks, must have enough capacity to allow for
storage of all the data mentioned in the preceding paragraph.
Additionally, data retrieval must be fast enough so as not to
negatively impact operations. All data must be available for
the rehosted applications programs and new TESS(3) software.
TESS(3) is interfaced with the SMQ-11 satellite receiver. It

2



must display images received on a specified geographical
background and be able to overlay both raw data reports and
output from computer models received from shore sites on that
same background. There must be sufficient storage to hold
successive satellite images to allow for coverage of a large
geographic area.

(3) In handling the data, TESS(3) uses software rehosted from
the existing TESS 2.0 software library in addition to newly
developed and commercial software. TESS 2.0 software is part
of the Geophysics Fleet Mission Planning Library (GFMPL) which
has been thoroughly tested and accepted. The TESS(3) rehcstei
version must perform exactly as the original and all new
software should perform as required by specifications.

(4) TESS(3) must be robust enough to support operations
despite loss of ancillary equipment. Loss of a workstation
should not, for example, result in an inability to provide
support. In addition, the storage capability should be such
that data is maintained long enough to allow for some continued
operation after data sources are lost. This reliance on older
data, combined with local observations should allow for
the continued output of quality products for a reasonable rerod
of time. There should be a fallback position for loss ot
communications interfaces. For example, loss of the SMQ-1l
interface should never result in loss of satellite data, only
the inability to transfer the image to TESS(3).

(5) As a display device, TESS(3) must routinely provide graphica
output to the CCTV. Virtually any product available to TESS(3)
should be available as a CCTV display. The display must run both
as a background process and foreground process for live brle*.
The CCTV image must be clear and free from interference. The
time necessary for creation of CCTV images zhould not be
excessive.

(6) While TESS(3) is not designed to output to hardcopy
primarily, there are 2nstances when pr-ner output is necessary.
?r7:lter outout should be clear, with good black/white contrast.
The output should occur within a reasonable time so as not to
result in a long wait status at the terminal initiating the
printout. The printer should be capable of a faithful represen-
tation of shades of gray for satellite images, nnd black lines
on a white fackground for all other printouts.

(7) TESS(3) will be the only computer onboard capable of
producing a myriad of essential products which add to the
Commanders ability to fight a war. It is therefore absolutely

3



essential that TESS(3) hardware be capable of running around

the clock. While occasional outages are expected, TESS(3)
must fail only infrequently in accordance with specifications
and must be maintainable by a trained fleet Electronics
Technician. Sufficient spares must be maintained onboard.
In addition, the system and applications software must run
without failing. Execution of software should not terminate
abnormally due to terminal or system wide hangups. Operational
and maintenance procedures must be documented. TESS(3) wil
be operated primarily by Aerographers Mates, of all ranks, wish
varying computer backgrounds. The wide range of options
available makes a simple menu driven system necessary. In
addition, the user interface must be generally consistent to
allow for rapid learning of the system. OJT must be easily
accomplished.

c. Limitations to Scope. Evaluation of TESS(3) ability to

receive queries from or provide data to other onboard computer systems
was not tested due to the non availability of these systems during the
Techeval time frame. These systems include the FDDS and NAVMACS.

d. Results.
(1) Objective 1, the ingest of data from all available sources,

tested as follows:
- Channel 8 of the Fleet Multi-Channel broadcast appeared

flawless.
- Foreign Radio Teletype was tested using the Halifax,

Nova Scotia broadcast. No problems were observed.
- SMQ-I1 Satellite image ingest was marginally successful.

With great attention to detail, we were successful approx-
imately 50 percent of the time in receiving images from
NOAA satellites, while we had a 20 percent success rate
with DMSP passes. These results are unacceptable from
an operational standpoint and must be corrected.

- The ingest of data from SMOOS sensors appeared to work
well provided the sensors themselves were performing
correctly. There were occasional problems with the
SMOOS output display showing up on the wrong terminal.
This was written up as a discrepancy report.

- We experienced no problems with manual entry of data.
- DAMA satellite receipt of numerical gridded fields from the

shore site was marginally successful. We learned, prior to
Techeval that our 300 baud DAMA circuit was prone to
communications errors in the form of dropped bits ol
data. Thus, the shorter the transmission, the greater the
likelihood of success in receiving the data. Additionally,
TESS(3) protocol does not, at this time, allow for errors
in the receipt of gridded fields. Fields received with
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error are discarded by the computer. Successful receipt of
gridded fields was hit and miss. Low resolution fields
(32 x 32) , which took 3 minutes to transmit, were ingested
successfully far more frequently than the medium resolution
fields (54 x 64) , which took 10 minutes to transmit. If the
DAMA was particularly *clean" we received up to 75 percent
of the small grids sent from ashore. However, that might be
followed by a zero percent success rate. Medium grid fields
were never received with a success rate exceeding 20 per-
cent. Clearly, a more robust methodology must be employed
for production.

All data input occured in the background, requiring no operator
intervention. Receipt and processing of large amounts of data do
appear to slow the system down noticeably, as might be expected.
However, the system slow down was not of operational significance.

(2) Objective 2 concerns capacity of mass storage devices and
data base management functions. Storage capacity appears satis-
factory. Retrieval time is dependent upon the amount of data being
transferred and the current utilization of the computer. Retr:e-
val time did not negatively effect operational capab.lztzes. All
data was available across the range of programs Env.ronme'ra A-

tsoerish._ble but must remain in the system for its useful life.
TESZ(3) retained data for the requisite period.

(3) Objective 3 concerns the quality of the rehosted applications
software and newly developed software. Several Software Trouble
Reports (STRs) have been written against the latest software.
Most of these STRs are written against newly developed software.
but some critical ones identify problems with rehosted appli-
cations. The operational impact, particularly of the faulty rehosted
software, is great. All of the problems with the rehosted software
should be corrected prior to OPEVAL. The remaining problems have
been prioritized and the critical ones should also be corrected
prior to OPEVAL. Of these, the software required for proper ingest
of satellite data from the SMQ-11 is of key importance.

(4) Objective 4 relates to the computers ability to support
operations despite the loss of data, ancillary equipment or
interfaces. During testing these losses occured naturally. We
operated without a workstation during the first phase, suffered
a loss of data from the Fleet Broadcast on occasion and received
little data from the DAMA circuit. The SSQ-ll interface also
caused some problems. TESS(3) is a capable machine and handled
the loss of a workstation well. In fact, except for the obvious
fact that one less user had access to the computer, the loss of
terminal(s) is transparent to the other users. The storage of
data allows TESS(3) to continue to support users for a given
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perod o time after the loss of data crcui ts. As ihte

e:-pect-ed, at ter 24 to 36 hours, the loss of data would have a

si.nficant Inoact on TES! (3) There is. with the at,
to enter in s : .u data through the keyboard, much that TES .-( a

continue to accomnrl sh despi te the loss of data ccuit s. Th e
key interface "lem occured with the SMQ-> i. hS lid ,ot
preclude obtaining satellite imagery. but rather the TESCE)
abil:ty to receive it. The SMQ-ll worked perfectly fIne :n a s.a.
alone moce.

) ub'ec;.ve 5 concerned the CCTV interface. The :n-erface
w3rked well with the I-o DI owing exceptions:

- Some interference Ls present an the CCTV display. Although
the d p I s I n no way absured, the 1, ite eence dec
you, at ten ion ana must be eliminated.

- Satelite ma-ges typcally have to be enhanced to D:n 1:u
detai. Tm s enhancement does not -Pa erly t-' a,,Isate to the

C dp v. T s should be fixed prior to P, o VAL st .
TES,3: . apailitles with regard to CCTV can be y

de .nons trated.
-r eculr ed to make a CCTV display is e:-:cess h

Dorcess should be streamlined for production

0) 0bUect:ve 6 discussed the hardcopy capabi'ity. h..-

-zmase pr,~ ier puts_ out a high quality copy. Pr oblems node,- arce
--- I . .

- "-1o r:, measured from the t:me the f nal command :
,zven, is exc:essive. This should be addressed for r ,-'u-

- A n sae ie :nalge ouDput should be as we are acsus:.v:li
to 7e -; 'Iith black lInes on a wh: e ba'g, ou"..
trer- nyl.v appl:catlon progralIs ouput la on w :

..-. A-,_ I e use a whte itne on b.lack b _ .r.... s
,-, z be addr-sSed pior to oroduction.

(7) Ob;ect:ve 7 dea's :n general with system pe Iormanoe.
The -r_%:;: comncuter hardware has vet to fail, so we nave no

cII' *ogurez for MTEF. Dur gTecheva I, two mnor flarowar e
.a-lures. .which were not repaarabl e by the ET. resulted In sonic
;ermi naI down t:me. A complete set of spares is nlecessary ao-i
sh:p. >o-b.ably the most disappointing aspect of TESS(3)
performance aboard ship was the number of terminal hangu" .
"nvarvably, these hangups result in :ailure of programs t0
Co:nn e te. In a high OTEMPO environment., the res _ult

ieva . ..nc. These hangups seer..'e iit the oer at:o:,
*:7e 1 1ne11 s of the machne. TESS (S) is gener.lv I ell des:ned
a sate to use. Two discrepancies were written reg.ard:n .n:or
,esi rn flaws wh:ch made access to some gear and cables



difficult. Documentation for the mainta:ner and operator appear

(8) Object:ve 8 discusses TESS) 0PEVAL certification

requ:rements. This is discussed in the final paralraphz of

the basic letter.


